The article deals with the assessment and evaluation of tenders in public procurement in the Czech Republic. Evaluation and assessment of tenders is one of the most important stages of public procurement and has an influence on selection of the best tender. Therefore, it is necessary to set up the criteria rightly in order to choose the most advantageous tender. Evaluation of tenders is realized by the evaluation committee, it must proceed exactly according to the established evaluation criteria. Evaluation and assessment must be carried out in accordance with the principles of transparency and non-discrimination of tenderers. The article also includes evaluating and assessing specific public contracts with the help of a multi-criteria decision analysis, namely the methods: the Weighted Sum Approach (WSA) and the Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS), which can be used in practice. The aim of this article is to describe and evaluate the issue of assessment and evaluation of tenders in public procurement in the Czech Republic and also includes evaluating and assessing specific public contracts with the help of a multi-criteria decision analysis, WSA and TOPSIS.
Introduction
Public sector procurement is a hugely important part of a government's influence on the economy, both in terms of its size and the way in which it is conducted (Europe Economics 2015). Public Procurement is an indispensable economic activity for good governance (Kashap 2004) , it is a key economic activity of governments that represents a significant percentage of the Gross Domestic Product. An effective procurement system plays a strategic role in governments for avoiding mismanagement and waste of public funds. Of all government activities, public procurement is also one of the most vulnerable to fraud and corruption (OECD Principles for Integrity in Public Procurement 2009).
The aim of this article is to describe and evaluate the issue of assessment and evaluation of tenders in public procurement in the Czech Republic and also includes evaluating and assessing specific public contracts with the help of a multi-criteria decision analysis, WSA and TOPSIS.
Assessment and Evaluation of Tenders in Public Procurement
Evaluation of tenders is one of the most important stages of public procurement and has an influence on selection of the best tenders. When determining the evaluation criteria many factors need to be taken into account, it is important to realize that every public contract is different. Public procurement rules in the European Union require that public contracting authorities must publish all tender evaluation criteria and its weights in advance. In order to define sound weights, the authors argue that the scoring rules for all evaluation criteria must be defined beforehand (Mateus et al. 2010 ). The contracting authority shall accord relative weightings expressed in percentages to the individual partial evaluation criteria or establish another mathematical interrelationship between partial criteria (Krč 2013) . The evaluation process must lead to selection of the economic operator.
According to Thaie (2009) scoring should be published in such a way that tenderers, when preparing their tenders, had accurate and meaningful information on evaluation criteria of a relevant public contract. According to Jurčík (2014) the contracting authority shall state the relative scale which is given to each of the criteria chosen to determine the most advantageous tender in the tender documentation, with the exception of cases where the only criterion is the price. The law does not specify what percentage should be determined by the price and what percentage should be determined by other evaluation criteria. The decision is up to the contracting authority that is governed by a subject of a public contract and also by his own needs (Śmigulska-Wojciechowska 2014). The contracting authority shall indicate the criteria in descending order according to the importance. The evaluation of public contracts is a key stage of the procedure for public procurement. The evaluation of public procurement is a phase of the award procedure, which based on the complete and appropriate tenders of tenderers, leads to the selection of the economic operator. Each tender must be evaluated by the evaluation committee. The main task of the evaluation committee is the evaluation of tenders and evaluation of tenderers´ fulfilment of requirements of the award procedure. Members of the evaluation committee may exclude the tenderer or the tender from the award procedure (Granecki 2014) . Evaluation and assessment must be carried out in accordance with the principles of transparency and non-discrimination of tenderers. According to Jurčík (2014) the evaluation committee, by the time of the evaluation of tenders at the latest, may consider that the tender of one of the tenderers is abnormally low and may exclude the tenderer. A higher number of tenders is for the contracting entity desirable, because it reduces likelihood the unfair acts on the part of tenderers. The more tenders contracting authority receives, the lower is the resulting tendered price. These allegations are proven a lot of research, for example (Pavel 2010) , (Onur et al. 2012 ), (Brannman et al. 1987 ), (Gineitiené et al. 2011 ) and (Carr 2005 ).
Assessment and Evaluation of Tenders in Public Procurement in the Czech Republic
According to § 78 of the Act No. 137/2006 Coll. on Public Contracts, as amended basic evaluation criterion for the award of a public contract shall be (a) economic advantageousness of the tender, or (b) the lowest tender price. The contracting entity shall select the basic evaluation criterion according to the type and complexity of the public contract and indicate it in the contract notice or in the call for competition. If the contracting authority decides to award a public contract according to the basic evaluation criterion of the most economically advantageous tender, it shall always establish partial evaluation criteria, so as to express the relationship between the use value and the price. Such partial evaluation criteria shall be linked to the performance of the public contract offered. They may, in particular, involve a tender price, quality, technical merit of the performance offered, aesthetical and functional characteristics, environmental characteristics, impact on the employment of people with disabilities, operational costs, cost-effectiveness, sales and after-sales service, technical assistance, delivery period or period of completion. Contractual terms and conditions, the purpose of which is to secure the obligations of the economic operator, or terms of payment cannot be partial evaluation criteria. If the basic evaluation criterion of the lowest tender price is applied, the evaluation committee shall establish the ranking of tenders in accordance with the tender price. In the Czech Republic, majority of award procedures sets out only the criterion of the lowest tender price (Jurčík 2015) . According to Pavel and Ochrana (2013) in the case study on the local level of government, contracting entities in the Czech Republic typically prefer a single evaluation criterion. Such a procedure is, of course, legal. Provided the contracting entity chooses to select the tender price as the only criterion, it is then, however, desirable that this criterion is in substance consistent with the principle of efficient use of resources. In other words, the purpose (goal) of the tender should be fulfilled in return for the expended cost. This could be achieved by defining specific requirements in tender documents and including them in the contract between the contracting entity and the supplier. Qualifications may not be the subject of evaluation criteria.
According to Radziszewska -Zielina (2011) the most advantageous offer is either the one which has the most advantageous balance of the price and other criteria related to the object of the tender or the one which offers the lowest price (if the price was the only criterion). Sample tender assessment criteria: price, deadline, guarantee of quality (years), payment conditions (e.g. invoice payment postponement date), functionality (parameters), ecology (parameters). Table 1 shows that in 2015 the proportion of award procedures using the lowest tender price as the basic evaluation criterion was 82.4% of all award procedures which were published in the Bulletin of public contracts in the Czech Republic, in 2014 it was 81.8% of award procedures, in 2013 it was 78.6%, in 2012 it was 69.2%, in 2011 60.9%, in 2010 55% and in 2009 54.6%. From Figure 1 it is obvious that the proportion of award procedures increased in 2009-2015 in which the lowest tender price was used as the basic evaluation criterion (and this obviously reduces the proportion of award procedures for which economic advantageousness of the tender was used as the basic evaluation criterion). Contracting authorities are afraid they will not be able to set the parameters of the evaluation criteria of "economic advantageousness of the tender" (especially partial evaluation criteria which cannot be expressed numerically) objectively and transparently in order to demonstrate full evaluation procedure to the Office for the Protection of Competition, or in case of a control and an audit, and therefore it leads to an excessive evaluation according to the basic evaluation criterion which is "the lowest tender price" (Ministry of Regional Development 2014). Regarding the issue of assessment and evaluation of tenders, Article 67 of the Directive 2014/24/EU determines economic advantageousness of the tender as the sole criterion for awarding public contracts. The award of public contracts according to the lowest tender price is not stated in this Directive. Although it seems that the use of the lowest tender price as the sole criterion has been banned, it is not so. In Article 67 paragraph 2 of the Directive 2014/24 the most economically advantageous tender from the point of view of the contracting authority shall be identified on the basis of the price or cost, using a cost-effectiveness approach, such as life-cycle costing and may include the best price-quality ratio, which shall be assessed on the basis of criteria, including qualitative, environmental and/or social aspects, linked to the subject-matter of the public contract in question. According to Skálová (2015) it seems that new procurement directive does not bring any revolutionary change from the status quo. Moreover, according to Act No. 137/2006 Coll., on Public Contracts contracting authority may and must consider and decide whether the specific subject of the tender is preferable to use one evaluation criterion (ie. price) or whether to choose partial evaluation criteria.
In § 114 Act No. 134/2016 on Public Procurement it is stated that the economic advantage of offers shall be evaluated on the basis of the most favourable ratio between the tender price and quality ratio, including life-cycle cost and quality. The contracting authority may evaluate the economic advantageousness of the tender also according to the lowest tender price and the lowest life cycle cost.
The problem that the contracting authorities will use the lowest tender price as the only evaluation criterion in most cases will persist and thus the substandard economic operators will be chosen. Therefore, in my opinion, the tender price as the only evaluation criterion should be permissible only in exceptional cases.
Multi-criteria decision analysis
For the selection of the best tenders the following methods have been used by the author: the Weighted Sum Approach (WSA) and the Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS). They were only used these two methods due to the limited extent of the number of pages in this article. Where rij are the normalized values for i alternative and j criterion, Dj are the values of the basal alternative and Hj are the values of the ideal alternative. The basal alternative is theoretically the worse alternative (artificially created) that could exist, it has the worse values selected from each criterion. The ideal alternative is the opposite, so it has the best values in each criterion. If the ideal alternative really exists, then it would be the top alternative in the order. Via this recalculation, the comparability of the values is assured. Values rij are from the interval (0,1). The way of the normalization has one disadvantage -a big difference between the maximum and the minimum value of one criterion can influence the results.
Evaluation of the Utility of Each Alternative; the "utility" means total evaluation of the given alternative (u(ai)) according to all the criteria mentioned above. We obtain the utility if we sum up normalized values rij multiplied by weights of the criteria vj, so the equation is:
Order of Alternatives; according to the utilities we can order all the alternatives; the first one has the highest utility (Dinçer 2011 ).
The Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS).
Regarding the TOPSIS method this is again the question of the principle of maximization of distance from an ideal variant. The ideal variant means that all criteria have the best assessments. The ideal variant is mostly suppositional; the best of variants is the one which is the nearest to the ideal variant. Vector (H1, H2,…, HJ) represents ideal variant, vector (D1, D2,…,DJ) represents the basal variant.
The initial step is a construction of criteria-normalised matrix R=(rij), for calculation of normalised values the following formula is proposed:
After this transformation vectors with unit size are in columns of matrix R. The next step is calculation of the criteria-weighted matrix W so that each j-th column of the criterianormalised matrix R multiplies by appropriate the weight vj.
W= (4)
Now we define the ideal variant (H1, H2,…,HJ) and the basal variant (D1, D2,…,DJ) respecting values of criteria-weighted matrix:
The next step is calculation of the distance of variants from the ideal variant:
and the distance of variants from the basal variant:
The calculation of the relative index of the distance of variants from the basal variant is following:
The alternatives are ranked according to the declining indicator ci (Dvorský et al. 2006 ).
The assessment and evaluation tenders in practice using multi-criteria decision analysis
In the case where economic advantageousness of the tender is the basic evaluation criterion, the evaluation committee must evaluate tenders and prioritize their individual partial evaluation criteria. The evaluation committee most often uses the scoring method. On the selection of a specific public contracts, where the basic criterion for awarding the contract is the economic advantageousness of the tender, the methods of multi-criteria decision analysis will be applied, namely the methods WSA and TOPSIS and in order to ascertain whether the winner of the public tender on the basis of these two criteria is always the same tenderer. Obviously, a public contract that involves at least two evaluation criteria has been chosen. Due to the limited extent of the number of pages in this article are only two practical examples.
Contracting Body: Královéhradecký region, Pivovarské náměstí 1245, 50003 Hradec Králové The subject-matter of a public contract: Complete reconstruction of the bridge, registration number 327-026 and adjustment of the road II/327 on both forelands of the bridge to the necessary extent.
Criteria for evaluation of tenders:
The evaluation criteria in the public procurement and scales that are assigned to individual criteria are mentioned in Table 2 . The tenderers (order above) along with the price offered in Czech crowns and the period of implementation of the construction (ie. two criteria, which the contracting authority for the public contract evaluates) are mentioned in Table 3 . In Table 4 the criterion matrix to maximization criteria is modified. In Table 5 max H and min D of the value of each column are determined. The vector weights of criteria is normalized the sum of the weights vector weights 0,85 0,15 1
In Table 6 the criterion matrix is normalized. In Table 7 the utility function is calculated. In Table 8 the tenders of tenderers are sorted from the best one to the worst. b) The TOPSIS method In Table 9 the criterion matrix to maximization criteria is modified. In Table 10 the matrix is normalized for comparability of the data. The vector weights of criteria is normalized vector weights 0,85 0,15
In Table 11 the weighted criterion matrix is calculated. In Table 12 an ideal and a basal variants are determined. In Table 13 the distance from an ideal and a basal variants are calculated. In Table 14 the tenders of tenderers are sorted from the best one to the worst. Based on the above methods of the multi-criteria decision analysis (ie. methods WSA and TOPSIS) it may be concluded that the winner of the public contract (based on both methods) will be the real winner of this public contract, ie. MPS Mostní a pozemní stavby engineering, s.r.o., Čepí 104, 533 32 Čepí. Regarding the sequence of other tenderers in the award procedure, it is not quite the same (see Table 8 and Table 14) . Certainly, these methods of the multi-criteria decision analysis could be applied by contracting authorities in assessing their public procurements.
The multi-criteria decision analysis can be used even if several evaluation criteria exist, for example four.
Contracting Body: Health center Prosek a.s. The subject-matter of a public contract: "Photovoltaic power plant FVE Health centre Prosek" supply and installation of solar power plants in the contracting body's seat Criteria for evaluation of tenders: The evaluation criteria in the public procurement and scales that are assigned to individual criteria are mentioned in Table 15 . This public contract has more than two evaluation criteria. The Offer Price without VAT 80% 2.
The length of the warranty for quality work 10% 3.
The amount of the contractual penalties for failure to meet the deadline for completing the work 5% 4.
The period of implementation of the work 5% The tenderers (order above) along with the price offered in Czech crowns, the length of the warranty for quality work, the amount of the contractual penalties for failure to meet the deadline for completing the work and period of implementation of the work (ie. four criteria, which the contracting authority for the public contract evaluates) are mentioned in Table 16 . The length of the warranty for quality work (in months)
The amount of the contractual penalties for failure to meet the deadline for completing the work (in CZK) The length of the warranty for quality work (in months)
The amount of the contractual penalties for failure to meet the deadline for completing the work (in CZK)
The period of implementation of the work (in days) Type criteria
Min
Max Max Min
In Table 17 a criterion matrix to maximization criteria is modified. In Table 18 max H and min D of the value of each column are determined. In Table 19 the criterion matrix is normalized. In Table 20 the utility function is calculated. In Table 21 the tenders of tenderers are sorted from the best one to the worst. b) The TOPSIS method In Table 22 a criterion matrix to maximization criteria is modified. In Table 23 the matrix is normalized for comparability of the data. In Table 24 the weighted criterion matrix is calculated. In Table 25 an ideal and a basal variants are determined. In Table 26 the distance from an ideal and a basal variants are calculated. In Table 27 the tenders of tenderers are sorted from the best one to the worst. I came to a conclusion that the winner of the public contract (based on both methods) will be the real winner of this public contract, ie. ETL-Ekotherm a.s., Praha 2, Sekaninova 192/48, PSČ 128 00 (see Table 21 and Table 27 ). Anagnostopoulos and Vavatsikos (2006) propose a multicriteria decision making approach, based on the Analytic Hierarchy Process (AHP), for supporting public authorities in contractor prequalification. The decision problem is decomposed into qualitative criteria and sub-criteria that are further analyzed in quantitative indicators on which the candidate contractors are evaluated. The advisory decision support system is an appropriate tool for at least three reasons: First, various criteria are included, in order to ensure the quality of the completed product. Second, it is easy to use, because, on the one hand, it requires no prior knowledge of multicriteria methods from the potential users; and, on the other hand, it minimizes subjective judgments. Finally, the model minimizes the required pairwise comparisons, which is considered to be a major default of AHP.
Discussion of research findings
Enyinda et al. (2011) used the AHP model, because it allows different types of contractor capabilities to be examined. The result findings indicate that contractors' experience is the most important followed by manpower resources, financial stability, and relevant equipment for contractors' selection in Ghana.
According to Banaitiené and Banaitis (2006) the lowest price often cannot guarantee commitments on quality and duration of a construction project. Therefore, when selecting a contractor, a client must not only compare bid prices but also set other criteria for evaluation of qualification and determine their weight. A contractor must be selected according to both quantitative and qualitative criteria, and bids should be compared. Only on the basis of quantitative and qualitative evaluation criteria and by comparing bids of contractors it is possible to select a qualified, competent and reliable contractor, to evaluate its qualification, economic and financial condition and technical capability and skills and to achieve relevant results in a construction project. There are three prime causes of inadequate contractor selection. Firstly, inappropriate criteria are selected when evaluating qualification of a contractor. Secondly, inappropriate significance is attributed to the criteria (e g to bid price). Thirdly, inappropriate methodology is applied for the contractor evaluation and selection task. Puri and Tiwari (2014) study aims at identifying the criteria for selection of contractor and bid evaluation means by which different emphases can be recommended to suit the requirements of clients and projects. The research was conducted by sending a questionnaire to different project managers in India and had an exceptionally high rate of response of 72%. The result is a list of identified criteria and sub-criteria.
According to Fong and Choi (2000) some contractor selection methods currently in existence are criticized as incomplete and biased, and lacking consideration in terms of the contractor's ability to achieve simultaneously, time, cost, quality and safety standards. The research examines an alternative contractor selection model called the analytical hierarchy process (AHP), which will help construction clients to identify contractors with the best potential to deliver satisfactory outcomes in a final contractor selection process which is not based simply on the lowest bid. The AHP comprises three parts: hierarchic structure, prioritization procedure, and calculation of results. This model is tested by a hypothetical scenario where three contractor candidates are evaluated. The criteria used for contractor selection in the model have been identified, and the significance of each criterion has been arrived at by conducting a questionnaire survey in public organizations in Hong Kong. Mateus et al. 2010 in article outlines the feasibility of establishing such a comprehensive tender evaluation model in advance, addresses detailed instructions on how to go about in developing and applying it, and submits that existing European provisions on public procurement could yet go further in ensuring effective transparency, competition and best value for money tenders.
The evaluation committee in the Czech Republic most often uses the scoring method. In this article on the selection of a specific public contracts, where the basic criterion for awarding the contract is the economic advantageousness of the tender, the methods of multi-criteria decision analysis were applied, namely the methods WSA and TOPSIS and in order to ascertain whether the winner of the public tender is always the same tenderer. The winning tenderer was also true winner of the selection of the specific public contracts. The article reviews the appropriateness of the use of partial evaluation criteria and not just price as the only evaluation criterion in public procurement, criterion "the lowest tender price" should be used rarely, and while in the Czech Republic is in the most cases used "the lowest tender price" as the only evaluation criterion (see Table 1 and Figure 1 ). Article contributes to problem solving of the appropriateness of the use of partial evaluation criteria (economic advantageousness of the tender) in the evaluation of tenders in public procurement in the Czech Republic using multi-criteria decision analysis, ie. methods WSA and TOPSIS. According to San Cristóbal (2012) recently, to assist owners in making decisions, there has been a trend away from a "lowest-price wins" principle and subjective judgement to a multicriteria selection approach in the selection of contractors for construction projects. In the autonomous region of Cantabria, in the north of Spain, increased project complexity and higher requirements have recently demanded the use of multicriteria decision-making methods for contractor selection, namely the method TOPSIS.
Application of these methods (ie. methods WSA and TOPSIS) in the Czech Republic would be for contracting authorities better, preferable, more innovative. With a clear determination of the criteria in the procurement procedure using methods WSA and TOPSIS could be more appropriate for contracting authorities (for example Czech Republic, a state allowance organisation, a territorial self-governing unit or an allowance organisation, another legal person) than scoring method. Contracting authorities will prefer partial evaluation criteria (the economic advantageousness of the tender) before the criterion "the lowest tender price".
The method TOPSIS and her appropriateness uses also Behzadian et al. (2012) , method developed to solve real-world decision problems, these methods can to work satisfactorily across different application areas. Also Zavadskas et al. (2012) use method TOPSIS. According to Zavadskas et al. (2012) decision on the most suitable construction technology is vital for success and depends on many effectiveness criteria. The business success depends on the right choice. Jafari (2013) also selection of the most appropriate contractor for the project is a critical decision for clients. The pre-qualification of construction contractors is accounted as a very important step in contractor selection for every project. The main purpose of prequalification is to identify an array of eligible contractors, which is required for postqualification steps and further considerations.
Conclusion
A significant number of contracting authorities in the Czech Republic state the price as the sole criterion for evaluating in the tender documentation, so the public contract is evaluated according to the lowest tender price. Using partial evaluation criteria requires more knowledge and experience of the contracting authorities. A clear formulation of partial evaluation criteria takes more time, both in preparation of the procedure, as well as during the award procedure. If the contracting authority wants to use partial (non-price) criteria for evaluating tenders, it must have good knowledge of the law. In practice it may also happen that if the only criterion in the selection of public contracts is the lowest tender price, an unreliable supplier will be chosen and everything will go at the expense of quality. A tenderer who submitted a tender with a low tender price, may be asked to substantiate this abnormally low tender price.
It should be emphasized that the use of non-price, ie. partial evaluation criteria can contribute to implementation of the fundamental principles of public procurement and to ensure a nondiscriminatory access to public procurement. Increasing the number of procedures for the award of public contracts, in which the selection of the advantageous tender will be made on the basis of non-price ie. partial evaluation criteria, could lead to increased competitiveness and allow tenderers to submit tenders with innovative solutions resulting in applying the principles of public finance related to the effective and rational spending of public funds.
For example, in the Republic of Poland it is stated that the lowest tender price as the sole criterion in the evaluation and assessment of tender is possible, but only if the subject of the contract is widely available and has established quality standards. The introduction of this type of provision in the law on public procurement in the Czech Republic would bring many benefits not only for contracting authorities, who are concerned about the best performance of public contracts, but also for the tenderers, as well as economic operators and companies. Partial evaluation criteria would be applied for more complex public contracts and highquality economic operators (companies), who would meet the criteria specified in the award procedure, not just price criterion, would be involved in the award procedure. There would be a greater chance that a public contract would be finalized in the highest quality. High quality economic operators would only benefit due to this provision. It would be appropriate to use the methods of the multi-criteria decision analysis, namely methods WSA and TOPSIS, for evaluating based on partial evaluation criteria. Application of these methods would be surely benefit for contracting authorities, but also for the tenderers.
For simple public procurements, where the subject of the procurement is widely available and has established its quality standards, the price could be set as a sole evaluation criterion. This group would involve available public contracts, which the market is saturated with, and the lowest tender price might be used to assess and evaluate the public contracts.
